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October 20, i960 



MEMORANDUM FOR THE SECRETARY OF DEFENSE 



Hotevorthy events occurring subsequently to date are 
summarized in your letter of transmittal to the President , 
vhlch I reconsend that you sign. 



Inclosure - 1 
Ltr to President 
v/suEnisry report 



Upon Removal of Attachments 

This Document Becomes reclassi- 
fied. 



THE SECRETARY OF DEFENSE 



October 24, I960 



Dear Mr. President: 

A summary of progress on the Military Space Projects during June, 
July, and August i960 Is attached. 

A "brief review of some events of interest tnat have occurred sub- 
sequently is included in this letter. 

DISCOVERER XV ves launched from Vandenberg Air Force Base and 
successfully placed into orbit on 13 September i960. On the 17th pass, 
the capsule vas separated "but, because of an abnormally fast cons'nap- 
tion of control gas, the capsule landed in the vater some 900 miles 
south of the intended irpact point. Recovery vas prevented "by a storm* 
Launch of DISCOVERER XVl" is planned during the lest veek in October i960. 



The TKASSIT 2A navlgetion satellite, launched into orbit 22 June 
is performing veil. All satellite end ground station systecs are perform- 
ing satisfactorily. 

COURIER IB vas launched successfully into a satisfactory near- 
circular orbit of approximately 635 nautical Eiles altitude on k October 
i960. This is the first active delayed repeater cossunications satel- 
lite to be placed into orbit for research and developsent purposes. All 
functions of instrumentation are operating satisfactorily. 



With great respect, '. 



Attachment 
The President 
The White House 



Faithfully yours, 



(Signed) Thomas S. Gates 



portions c/-::.:-tco 

E.O. 12053, Cic. 1301(3) 

HLE Dale /Oj&f/ f? _ 



SUMMARY 

June, July, August i960 

DISCOVERER HtOJBCT (Research and Development S atallite'e) 



DISCOVERER XIII and XIV vere launched Into polar orbits on the 
10th and l8th- of August, respectively. After orbiting the "earth for 
over 26 hours "both capsules vere recovered. DISCOVERER XIII was 
recovered from the sea and DISCOVERER XIV vas snatched from the air 
by an Air Force C-119- 3!aese events marked the first time in history 
man-made objects vhich had "been in orbit around the earth vere re- 
turned and recovered. 

Extensive recovery system component system drop testa vere con- 
ducted at Hollomsn Air Force Base, Eev Mexico. *Bie capsules - contain- 
ing diagnostic payloads vere. carried "by balloons to 100,000 feet 
altitude and released." 2hey then vent through a normal ejection 
■ sequence while the payload transmitted valuable data to the ground 
station. A full-scale aockup of a biomedical capsule designed to 
maintain a chimpanzee in orbit for two days vas completed in June. 

Van type telemetry readout and recording equipment has been in- 
stalled on Christmas Island to monitor all orbital passes within 
range of the station and record all telemetry data during re-entry. 
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SJECMET 



MEMS KiOJECT (Very Early Warning Satellites) 

In July, the Air Force Ballistic Missile Cccsnittee authorized 
two HEQfiS flights using SHQR/AGEHA "B" vehicles from the DISCOVERER 
Progren. These flights will cany a "background re&iceaeter rather 
then en infrared missile detection payload. Ehe vehicles are 
scheduled to he launched io Hoveisber and December. 

Assembly of the AGE5A "3" vehicle for the third HED6S flight 
is proceeding on schedule. This -sill he the first KIpAS vehicle 
to utilize the full dual-burn capability of the AGEHa engine. A 
definitive contract for the advanced infrared detection payload 
is being developed by Aero,)et-Genera3 . 

A govern^ent-to-governnient agreement 1b being drafted for the 
United Kingdan readout station in anticipation of approval of the 
MEMS operational program. Authorization has been granted to proceed 
vith the establishment of the Southeast Africa station. Construction 
of the Donnelly Flats, Alasfea, technical facilities is proceeding on "' 
schedule. 

TRANSIT PROJECT (gavigation Satellites) 

TRAHSIT 2A satellite vas successfully launched into orbit 
about the earth on 22 June 1$60 by a THOR-ABIS STAR launching vehicle 
at Cape Canaveral, Florida. Telemetered and tracking data received 
indicate that all components of the satellite are functioning 
normally. 

TRMSIT 2A carried pick-a-back fashion an auxiliary satellite, 
GREB to determine effects of the ionosphere in a study of solar 
radiation. Separation of the satellite successfully occurred at 
time of injection into orbit. 

From the tracking data of !ERANSrT 2A, excellent orbits have 
been determined and studies of geodetic problems are continuing 
vith favorable results. 
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Analysis of the excellent data received from the TRANSIT IB 
satellite, which was launched 13 April I960, is being made in 
developing procedures for predicting accurate orbits for 30 to 
90 days ahead. Also with the TRANSIT IB data, active investigation 
of the gravitational field of the earth and geodetic studies are 
being pursued. 



HOTUS PROJECT (Communications Satellite ) 

The two launchinge for COURIER, the delayed repeater satellite, 
originally scheduled for 19 July and 1 September i960 were rescheduled 
for 16 August and k October because of needed modifications in the 
second stage of the THOH-ABIE STAR launch vehicle. The launching of 
COURIER 1A on 18 August -was unsuccessful. (COURIER IB was launched 
successfully into a satisfactory near-circular orbit of approximately 
635 nautical miles altitude on k October. This is the first active 
delayed repeater ccesmmications satellite to be placed into orbit 
for research and development purposes. All functions of instrumenta- 
tion have been tested and are operating perfectly). 

The technical scope of the ADVH5T Project, was defined as a 
5-year research and development program. Ten launches are programmed 
from the Atlantic Missile Hange. Contracts for ground station, track- 
ing, and Eicrowave communications equipment have b 



On 15 September,, the over- all technical and management responsi- 
bility for the COURIER and ADVEKP Projects was transferred from the 
Advanced Research Projects Agency to the Department of the Army. 

SHKHriKrffl PROJECT (Tracking Ketwork ) 

Work continued on iiirprovements in the space surveillance (SPASUR) 
system. A contract for the 500-kw control transmitter is in negotia- 
tion. Proposals for associated transmitter antenna are being evaluated. 
Work continued on the automatic digital data processing and alert system 
for all receiving stations. Completion of this work Is scheduled for the 
spring of 1961. 

A conceptual design plan for a permanent Rational Space Sur- 
veillance Control Center is being evaluated. This plan completes 
the research effort for the SPACETRACK Project. 

The two 40-foot tracking antennas under development were considered 
to be of greater use for intelligence purposes than for space programs 
and were transferred from the SHEPHERD Project. 



DISCOVERER PROJECT 



(research add devfjopmert satellites) 



Project Objectives 



Objective is to 
develop and test 
components for 
Military Space 
Technology Pro- 



DISCOVERER Pro- 
ject consists of 
the launch of 37 
satellite 
vehicles. 



DISCOVERER XU vas 
launched on 2Q. June 
from Pad k at Van- 
denberg Aix Force 
Base. The satellite 
vehicle failed to 
attain orbit. 



The objectives of the DISCOVERER Satellite 
Project are to conduct research and development on 
eoaqjonents, equipment, instrumentation, propulsion, 
data processing, ccGsnunications, capsule recovery 
an d operating techniques all dealing with military 
space technology. 

B. Project Description 

_ The DISCOVERER Program consists of the design, 
development and flight testing of 37 two-stage 
vehicles, using the THOR IKBM as the first stage 
booster and the ASEHA as the second stege^, satel- 
lite vehicle. The program vas established early 
in 1958 under direction of the Advanced Research 
Projects Agency, -with technical aaaages^nt" assigned 
to Air Force Bassistic Kissile Division. On ik 
Hovember 1959, program responsibility was trans- 
ferred from ARPA to the Air Force by the Secretary 
of Defense. Prime contractor for the program is 
Lockheed Hissile and Space Division. The DIS- 
COVERER Program will perform space research in 
support of the advanced military reconnaissance 
satellite programs. 

C. Progress Review - June, July, August i960 
1. Flights 

a. DISCOVERER XH 

(1) DISCOVERER XH was, launched on 
29 June from Pad k of Complei 75-3, Vandenberg Air 
Force Base. The countdown proceeded satisfactorily 
with minor technical holds because of ground' sup- 
port equipment problems. The major hold was 
caused by weather. The launch, first stage tra- 
jectory, engine cutoff, and separation were normal. 



RP Interference from the 
satellite telemetry trans- 
mitter caused improper 
operation of the hori- 
zon scanner on the 
DISCOVERER XII flight. 



DISCOVERER XHT launched 
Into polar orbit on 
10 August. Performance 
of TAGS booster and 
AGKHA vehicle was very 
satisfactory. 



AGENA engine ignition, thrust and engine cutoff 
were also normal. However, the satellite failed 
to achieve orbit. Telemetry data indicate that 
the AGERA vehicle was in a pitch down attitude 
during engine operation causing the vehicle to re- 
enter the atmosphere. Subsequent Investigation 
has isolated the cause of the iinproper pitch atti- 
tude to the horizon scanner. 

(2) The cause of improper horizon 
scanner operation during the DISCOVERER XH flight 
was found to be RF interference from the satel- 
lite celemetry transmitter. A modification was 
incorporated to correct this condition. Suhee- 
guent testing revealed no RF interference vita 
the scanner at any frequency or transmitter 
power level. 

b. DISCOVERER XHI 

(l) DISCOVERER XHE was launched 
from Vandenberg Air Force Base on 10 August a»d 
was successfully injected into polar orbit. 
EEOR booster trajectory was slightly high and 
vest hut was veil vithia tolerance. Second 
stage separation was successfully accomplished 
as was transmission of Commands 5 (tise-to- 
fire correction) and 6 {velocity-to-be-gained 
correction). AGBHA performance was very close 
to nominal. Re-orientation of the satellite 
into a nose aft attitude was accomplished 
after burnout. Table 1 lists nominal and 
actual orbital parameters. 

TABIE 1. DISCOVERER XDJ. Orbital Parameters 



PARAMETER 



HOMTHAL ACTUAL 



ToB" 



i(29 



Apogee, Statute Miles 
Perigee, Statute Miles 

Eccentricity 0.0323 0.0326 

Period, Minimum 93.5 9&.1 

Inclination Angle, Degree 81.69 82.67 

Injection Altitude, Statute Miles 140 156 

Injection Angle, Minimum -**0.08 

Injection Velocity, ft/sec 25,852 



Tiie recovery sequence 
was initiated, the cap- 
sule survived re-entry, 
end the parachute de- 
ployed successfully. 



Aircraft could not 
attempt recovery. 
Capsule rescued from 
sea "by frogman from 
recovery ship helicopter. 



DISCOVERER TTTT carried 
a diagnostic payload 
which transmitted data 
about capsule 
environment and re- 
covery sequence events. 



(2) The recovery sequence was 
automatically initiated by the satellite program- 
mer 26 hours, 37 minutes after launch. This 
event occurred within range of the Kodiak, Alaska 
tracking station as DISCOVERER XHI passed south- 
ward toward Hawaii on Its 17th orbit. Telemetry 
received by Kodiak from the satellite and the cap- 
sule confirmed that satellite pitch-down, capsule 
ejection, spin, retro rocket firing, capsule de- 
spin and thrust cone ejection vere accomplished. 
Minutes later the Hawaiian tracking station 
acquired the telemetry signal an d determined 
that ablative shield ejection and parachute de- 
ployment h ad occurred. 

(3) All aircraft and ships of the 
recovery force within range acquired the capsule's 
RF beacon and began homing on the signal. Ro air- 
craft was able to attempt recovery, but one plane 
did observe the capsule impacting in the sea. A 
helicopter from the "Haiti Victory", one of the 
recovery ships, was sent to retrieve the capsule. 
The capsule was flown to Hawaii by helicopter, 
transferred to an Air Force plane, and delivered 
to Washington, D- C. After being viewed by 
President Eisenhower, the capsule was placed on 
public display by the Air Force. This historic 
object, the first man-made object recovered 
after a sustained period of orbit, will become 
part of the Smithsonian Institute's collection 

of space vehicles. 



(h) DISCOVERER XHI carried a diag- 
nostic payload in addition to the normal recovery 
equipment. She payload contained instrumentation 
to determine capsule environment and the function- 
ing of separation and recovery sequence events. 
A five channel telemetry system was installed to 
transmit the data obtained to the ground stations. 
To assure receipt of all data, a tape recorder 
was provided to record the real time events and 
capsule performance during the telemetry "black- 
out" period vhich occurs when the capsule re- 
enters the atmosphere. After a two-minute -time 
delay, these stored data were transmitted to the 
ground stations. The high speed of re-entry 
induces ionization over the skin of the capsule 
which effectively blocks telemetry transmission. 
An S-band transponder was also provided to aid In 
tracking the capsule from ejection through recovery. 
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S-ECWETT 



DISCOVERER XTV was delayed 
on l8 August "because the 
DISCOVERER XIII vehicle 
was passing through the 
projected flight area. 



DISCOVERER XIV 



AGENA vehicle was in an 
abnormal attitude dur- 
ing Its first orbit but 
stabilised on subsequent 



The capsule vas ejected 
on the 17th orbit. The 
crew of a C-119 sighted 
the capsule and on their 
third pass snagged the 
parachute and safely 
reeled the capsule aboard. 



(1) DISCOVERER JCCV vas launched on 
18 August into a polar orbit from Vandenberg Air 
Force Base. The launch was delayed approximately 
15 minutes because the still orbiting DISCOVERER 
HH satellite was passing through the projected 
flight area. TflOH booster performance was near 
nominal. Separation, transmission of Commands 5 
and 6, and orbital boost were accomplished as 
planned, nominal and actual orbital parameters 
are given in Table n. 

TABLE 11. DISCOVERER XJV Orbital Parameters 



PARAMETER 


HOMNAL 


ACTUAL 


Apogee, Statute Miles 


*2ti 


500 


Per:* ^ee, Statute Miles 


118 


111 


Eccentricity 


0.037 


0.0W 


Period, Minimus 


93-4 


S*-5 


Inclination Angle, Degree 


79.6 


79.6 


Injection, Altitude Statute Ml! 


:s 118 


118 


Injection Angle, Minimus 





-0.22 


Injection Velocity, ft/see 




26,150 



(2) On the first pass over 
Kodiak, telemetry data indicated an abnormal 
satellite attitude, stop indications by the 
horizon scanner and excessive control gas con- 
sumption. The satellite stabilized in its 
proper attitude on subsequent passes and orbited 



(3) While on its 17th orbit the 
satellite programmer automatically initiated the 
recovery sequence. The capsule re-entered the 
atmosphere and its parachute was deployed. A 
C-U°v ooe of the airborne recovery force, homed 
on the CH beacon signal and visually sighted the 
capsule. On the third pass, the hooks on the 
special air-recovery gear snagged the nylon 
canopy. The chute and capsule were carefully 
reeled in and were safely aboard the aircraft. 
The capsule is presently being analyzed at the 
contractor's facility. 



One of the tvo remain- 
ing AGENA "A" vehicles 
is ready for launch. 



Three AGEHA "B" ve- 
hicles have heen 
accepted by the Air 
Force; tvo of these 
have heen delivered 
to Vandenherg Air 
Force Base. 



Xffi-SlBa-9 engine 
nozzle coating and 
modified fuel in- 
jector teste continue. 



An Xffi-8lBa-Q engine 
start and restart 
firing series was 
completed in June. 



Phase two of the 

Preliminary Flight 
Bating Tests vas 
initiated during 
August. 



2. Technical Status 

a. Second Stage Vehicles 

(1) OnJy two DISCOVERER AGEHA "A" 
vehicles remain to he flown. DISCOVERER XV is now 
at Vandenherg Air Force Base in preparation for a 
September launch. The remaining vehicle is at 
Sunnyvale for modifications incorporating the im- 
provements from the latest flight tests. 

(2) Two AGE5A "B" satellites were 
delivered to Vandenherg Air Force Base during 
August and are currently undergoing subsystem 
cheeks in the missile assembly buildingt An addi- 
tional AGENA "B n has been accepted by the Air 
Force and is awaiting shipment to Vandenherg* 
Three vehicles have completed their test firings 
at Santa Cruz Test Base and are being readied for 
Air Force acceptance inspections. 

i (3) Evaluation and testing of 

nozzle coatings in an effort to reduce XLR-8]Ba-9 
engine throat erosion continued during June* The 
tes5_results using a modified fuel injector have 
been, encouraging. Tests of this injector will 
continvK* 

(h) Testing of the JOS-81 Ba-9 
engine (with 45:1 area ratio nozzle) continued 
at Arnold Engineering Development Center. An 
engine start and restart firing series, with the 
engine mounted in a modified test stand to permit 
gimballing, was completed in June. This series 
covered operation in a temperature range of from 
120 to -55 degrees F. 

(5) Phase two of the Preliminary 
Flight Rating Tests on the XtS-8l Ba-? engine 
(serial number 306) was initiated during August. 
After being retrofitted with flight configuration 
components, the engine was Installed on the Bell 
Test Center vertical test stand for initiation of 
start-stop and malfunction tests. A 30~seeon& 
restart firing was accomplished, but test data 
indicated a 2.75 percent shift in the power level. 
The engine was torn down for examination. Tests 
of this engine are expected to resume early in 



First flight configu- 
ration XLR-81 Ba-9 
engine completes 
acceptance testing. 



"Cold-gas" spin/de-spin 

system incorporated 
into DISCOVERER pay- 
loads. 



Drop tests of the para- 
chute and retrofiring 
systems have been con- 
ducted at Hollaman Air 
Force Base. 



(6) The first XIK-81 Ba-9 engine 
(serial number 316) delivered with flight configu- 
ration hardware, has successfully completed 
acceptance testing. One engine (serial number 
317) has been hot fired but operation was unstable 
and the power level dropped. Analysis disclosed 
that the gas generator Venturis required re-sizing 
and that the oxidizer filter was improperly 
installed. This engine is now being prepared for 
final acceptance testing. 

b. Recovery System Component Test 

Program . 

(1) Extensive examination of the 
results of DISCOVERER flights I through XI indicated 
the possibility of tumbling and/or precession of the 
capsule upon separation from the AflENA vehicle be- 
cause one or more of the spin/de-spin rockets 
failed to fire properly. To correct this condi- 
tion, a "cold gas" spin/de-spln system has been 
incorporated into the DISCOVERER payloads. The 
"cold gas" system contains two separate sub- 
systems each supplying a maximum of 195 pounds 
thrust, with a firing duration of 0.8 seconds. 
Each system contains a gas sphere (containing a 
nitrogen and freon gas mixture), a manifold, a 
squib operated valve, and exhaust Jets. 

(2) Drop tests of DISCOVERER cap- 
sules continued throughout the quarter at Hollcunan 
Air Force Base, Hew Mexico. Originally scheduled 
for nine drops, the test series was extended to 
permit testing of the capsule parachute system 
and the retrofiring system. "Cold gas" system 
tests were initiated on 23 June. The third and 
fourth successful balloon drops of the recovery 
system series (second and third successful dyna- 
mic tests of the "cold gas" spin system) were 
m ad e at Eolloman Air Force Base on 23 and 27 July. 
The retro rocket and spin/de-spin systems func- 
tioned satisfactorily. During the tests, chaff 
was dispensed from the pilot chute deployment bag 
and did not contact the main chute, indicating that 
the prior interference problem has been solved. 



Capsule is carried 
to 100,000 feet alti- 
tude, released upon 
ground command, and 
proceeds thru the 
normal recovery 
sequence . 



Mark IV capsule drop 
tests conducted in 
August. 



A full-scale moekup 
vas prepared as part 
of the Advanced Bio- 
medical Capsule Study. 



Telemetry readout and 
recording equipment 
has "been installed on 
Christmas Island. An 
. additional ship and 
five telemetry equipped 
aircraft supported the 
recent DISCOVERER flights. 



(3) Fc- each of the drop teste, 
the capsule is carried to 100,000 feet altitude. 
On command from the ground, the capsule is released. 
During the retrofiring system drop, the ejection 
programmer within the capsule fires the spin sys- 
tem, the retro rocket, and the de-spin system In the 
normal ejection sequence. Parachute deployment is 
also controlled "fay the ejection programmer. These 
capsules are fully instrumented to monitor capsule 
performance and contain telemetry equipment to trans- 
mit the data ohtained. In the parachute deployment 
teat, the Mach and dynamic loading conditions en- 
countered in actual recoveries are experienced. 

(U) The drop test programs continued 
at Holloman Air Force Base with two test attempts 
on k August. The first balloon hurst" at 30,000 
feet, before the planned drop of the Mark IV cap- 
sule; however, the equipment was recovered 
successfully. On the second, the capsule ve_, 
dropped and parachute deployment was satisfactory. 
The purpose of these tests was to determine if the 
new parachute cover would release properly during 
capsule deceleration. The Mark 17 capsule is 
similar to the recently recovered capsules hut 
contains an improved programmer and other modified 
components. 

c * Biomedical Capsul es 

The Advanced Biomedical Capsule St» 1 dy 
was completed on 17 June. This study indicated the 
feasibility of developing a capsule capable of main- 
taining a chimpanzee in orbit for tsro days. The 
capsule would be integrated with the SAMGS recovery 
vehicle. A final report, preliminary drawings and 
a full-scale mockup have been prepared as part of 
the study. 

3. Facilities 

a. In June, a van type telemetry read- 
out and recording installation was established on 
Christmas Island to provide monitoring and record- 
ing facilities downrange from Hawaii. The equip- 
ment at this station monitored all orbital passes 
within the range of the station and recorded all 
telemetry from the diagnostic payload and from the 
AOEHA vehicle. During the recovery pass, this in- 
stallation extended the telemetry reception c 
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coverage south of the equator. For DISCOVERER XltT 
and XIV flights an additional ship and five telemetry 
equipped aircraft were dispersed between Hawaii and 
Christmas Island to increase telemetry coverage 
south of Hawaii* 



Vandenberg Air Force 
Base data acquisition 
and processing build- 
ing air conditioning 
modification completed- 



b. Acceptance of the air conditioning 
system modification for the Vandenberg Air Force 
Base data acquisition and processing building was 
made in August following successful ccanpletion of 
an equipment test run- 
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MIDAS 



IH. MIDAS PROJECT 



(VERY EARLY WARNING SA3?ELITB) 



MIDAS will pro- 
vide early warn- 
ing of ballistic 
missile attack. 



ICBM attack. 



A. Project Objective 

The MIDAS project (Missile Defense Alarm 
System) is aimed toward establishing a series of 
satellites around the earth in polar orbits. These 
will carry payloads consisting of Infrared detection 
scanners capable of detecting emanations from 
ballistic missiles being launched, as the missiles 
rise above the atmosphere. 

B. Project Description 

1. The MEDAS system Is designed to provide con- 
tinuous infrared reconnaissance of the Soviet Union 
and a satellite-borne ICBM attach alarm system for 
the United States. In the operational system, 
surveillance will be conducted by eight satellite 
vehicles in accurately positioned orbits. 

2. She area under surveillance must be in line- 
of -sight viev of the scanning satellite. Infrared 
radiation sensors capable of detecting the infrared 
energy emanating from the rocket plume would provide 
information on the number of missiles launched, the 
epproxtaate launch location, and the approximate 
direction of flight of the missiles. The systea will 
see only those sources of radiation which, rise above 
the greater portion of the atmosphere. Each euch 
sighting will be instantaneously communicated to at 
least ose of three MIDAS readout stations strategically 
located in the United Kingdom^ Greenland; and Alaska. 
These stations will be co-located with the Ballistic 
Missile Early Warning System (BMEtfS) stations to the 
extent possible and will complement the BMEWS system. 
Dsta will be transmitted directly to the MIDAS Control 
Center where the information is processed, displayed 
and evaluated. If an attack is determined to be under 
way, the intelligence 1b communicated to a central 
Department of Defense Comm a nd Post for relay to the 
President for decision to counter attack and then for 
relay to all national retaliatory, and defense 
agencies. 



The Air Force 
Ballistic Mis- 
sile Committee 
has authorized 
two additional 
MIDAS flights. 
A background 
radiometer will 
be carried "by 



vehicles cur- 
rently in the 
I Pro- 



The launches a: 
scheduled for 

November and 



Re-ignition of 
the AGEHA engine 
following initial 
shutdown has 
been proposed for 
the second flight. 



C. Progress Review - June, July, August i960 
1. Flights 

a. In July, the Air Force Ballistic Mis- 
sile Committee authorized two additional MIDAS 
flights, designated RM-1 and RM-2, to be conducted 
using THOR-boosted AGENA "B" vehicles currently in 
the DISCOVERER Program. A background radiometer 
will be carried rather than an infrared missile de- 
tection payload. These flights will provide infra- 
red background measurements for a wide variety of 
conditions, as may exist between arctic ana tropi- 
cal regions. They will assist in determining the 
magnitude of background radiance in the 2.7 and k.3 
micron absorption range and in establishing the 
spatial and spectral background characteristics 
which must be known for current as well as future 
MIDAS requirements. 

b. The payloads for these flights are 
scheduled for delivery to Vandenberg Air Force 
Base in late September and October. The AGEHA "B" 
vehicles will be available on approximately the 
seme schedule. The launches are scheduled for 
November and December. 

c . It is proposed that the RM-2 flight 
include the first operational use of the AGEHA ve- 
hicles restart capability. Although this would 
not be a full-scale dual-burn flight, the engine 
would be re-ignited following initial shutdown. 



£. Technical Status 



Assembly of the 
AGEKA "B" for the 
third MIDAS flight 
is on schedule. 



Fourth MIDAS 
AGEHA vehicle 
to be completed 
on 10 October. 



a. Second Stage Vehicles 

(1) Assembly of the AGEHA "B" ve- 
hicle for the third MIDAS flight is proceeding on 
schedule. The vehicle was delivered to the sys- 
tems test area on 8 August. TniB will be the 
first MIDAS vehicle to utilize the full dual-burn 
capability of the AGEKA engine. 

(2) Assembly of the AGEHA vehicle for 
the fourth MIDAS flight is scheduled for completion 
on 10 October. It is anticipated that assembly of 
this vehicle will be completed on schedule. 



Solar auxiliary 
power array 
completes 1000 
hours of con- 
tinuous cycling. 



(3) The electromechanical equipment 
for positioning the solar auxiliary power array has 
successfully completed approximately 1000 hours of 
continuous cycling. 



b. Infrared Scanner Units 

{infrared scanned units for flights 
3, k, and 5 are being manufactured "by Baird-Atomic 



7 and 8 by Aerojet-General 



Delivery of ini- 
tial flight infra- 
red scanner unit 
is scheduled for 
6 October. 



Ground readout 
unite are pro- 
grammed for 
delivery on 8 
and 22 September. 

Aerojet is develop- 
ing a service test 
model of an ad- 
vanced infrared 
detection payload. 



Facility design 
criteria for the 
East Atlantic sta- 
tion are scheduled 
for completion in 
October. 



(1) Production and organizational 
changes directed toward achieving the desired pro- 
duction quality and delivery rate have been insti- 
tuted at Baird-Atomic , Inc. A re-evaluation of 
their delivery schedule has established 6 October 
as the delivery date for the initial flight unit. 

(2) The delivery dates for the two 
Baird-Atomic s Inc., ground readout units have been 
established as 8 and 22 September. These schedule 
slippages^, caused by delays during systems teste, 
vill have no effect on flight schedules. 

(3) Aerojet-General is developing a 
service test model of an advanced infrared detection 
payload for use on later M£DAS flights. A detailed 
reliability test program is being developed for 
this payload. In addition to developing the service 
test model of this payload, Aerojet is now con- 
tracted to procure long-leadtime items for the 
flight payloads. A definitive contract for this 
payload is expected to be completed in September. 

3. Facilities 

a. A government-to-government agreement 
is being drafted for the United Kingdom Readout Sta- 
tion in anticipation of approval of the MIDAS opera- 
tional program. Facility design criteria for this 
station are scheduled for completion in October. 
Design will be initiated by the Third Air Force 
following receipt of criteria and approval to pro- 
ceed from Headquarters, U. S. Air Force and 0. S. 
Air Force (Europe). 



SECEW- 



Authorization 
was granted in 
August to pro- 
ceed with 
establishment 
of the South- 
east Africa 
station. 



Construction 
of the Horth 
Pacific station 
technical faci- 
lities is on 
schedule; sup- 
port facilities 
are tvo months 
behind schedule- 



b. Responsibility for Southeast Africa 
Station site selection, construction, and operation 
vaB assigned to the Atlantic Missile Range in June. 
5?he design criteria were completed by Air Force Bal- 
listic Missile Division and supplied to the Atlantic 
Missile Range, during August. Also during August, 
the Atlantic Missile Range siting team selected the 
location and authorization vas granted to proceed 
with the establishment of this station. The sta- 
tion's primary function vill he to record AGENA "B" 
second-burn performance data. A portable van In- 
stallation will be used to support the February 
MIDAS flight. 

c. Construction of the Donnelly Flats, 
Alaska, technical facilities is proceeding on sched- 
ule. Because of last year's prolonged steel strike 
and the late thaw this spring, construction of the 
support facilities at Fort Greely, Alaslia, will be 
delayed approximately two months. Completion is 
now scheduled for December. 
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IV. TRANSIT PROJECT 



(HAVIGATION SATELLITES) 



TRANSIT Project 
developing a 
reliable, 
accurate system 
of navigation. 



System to be 
operational 
in 1962 



A * Project Ob jective 

The objective of the TRAHSIT Project is to 
provide an accurate and reliable means of fixing 
precisely the position of military surface craft, 
submarines, and possibly aircraft on an all -weather 
global basis, end of civil vehicles irith somewia* 
reduced accuracy. 

B. Project Description 

General 

a. The TRANSIT project consists of the design, 
development, and test of a system of navigation con- 
ceived by the Applied Physics Laboratory, The Johns 
Hopkins University, and based on the Eoppler shift 
observed in radio signals from artificial earth satel- 
lites. The TRARSIT Project will provide a reliable 
means of fixing the position for surface craft, subma- 
rines j an d aircraft anywhere in the world nore 
precisely than has heretofore been possible, and vill 
provide under any veather conditions more accurate 
means of maritime and aerial navigation than is 

nov available. 

b. The system will be operational in 1962. 
It vill consist of (l) several satellites in orbit 
about the earth at altitudes optimum for accurate 
tracking; (2) a network of tracking stations supply- 
ing tracking data to a computing complex to main- 
tain an accurate ephemeris of each satellite, (3) a 
means of supplying to each navigation station the 
epnermerides of the satellites as veil as reference 
time standard signals, and (k) navigating equip- 
ment designed to receive the Doppler data from the 
satellite and to determine efficiently a naviga- 
tional fix from these data. 
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The IB was launch- 
ed 13 April i960. 

Excellent data 
have been obtain- 
ed. 

Day-by-day 
consistency in 
orbit determi- 
nations was 
achieved. 



23 orbit changed 
in size and shape 
indicating north- 
south asymmetry 
of the earth. 's 
gravitational 
field. 



C. Progress Review - June, July, August i960 

1. Flights 

a. TRAWSIT 1 B 

£l) Since TRANSIT 13 was launched 
13 April i960, excellent data on its orbits have " 
been determined. 



(2) The parameters of the TRANSIT 
IB orbit were determined day by day, independently 
each day, on the basis of one day's dqppler track- 
ing data, using the Univac 1103 computer. The 
characteristics of the orbit over an interval of 
more than two months (20 April to 1 July) were 
graphically charted. The graphs show the day-by- 
day consistency of the orbit determinations. 
During this interval, 1 day ■ 15-04 satellite 
revolutions (mean, anomalistic). 

(3) From these curves, it is obvious 
that the orbit has c h anged in size and shape. The 
semimajor axis decreased with time because of drag. 
The eccentricity changed with the latitude of perigee. 
It increased during the first seven weeks and then 
decreased sore rapidly than it has increased^ i.e., 
the eccentricity decreased on the average, but was 
greater than expected when the perigee latitude was 
at its farthest north and less than ezpected when 
perigee was at its farthest south. This suggests 

an asymmetry of the earth's gravitational field in 
the two hemispheres. Since perigee and apogee are 
functions of the eccentricity, they obviously ex- 
hibit variations of a sinusoidal type along with 
a decreasing mean value. The variations shown in 
these curves may be related to higher order terms 
in the expression for the earth's gravitational 
field or to effects of the sun and moon, of air 
drag variations, etc. Work on analyzing these 
variations is in progress. 
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Close agreement (It) Table 1 shove that the orbit of 

betveen IRAHSIT IB the IB satellite determined by The Johns Hopkins 

orbits determined University, Applied Physics laboratory, using dop- 

from Dcppler aata pier tracking data is in close agreement with the 

and from optical orbit determined by the Smithsonian Astrqphyslcal 

data. Observatory using optical data. 



COMPARISOU OF TRANSIT IB ORBIT DETERfflBBD 3Y SMHHSOHIAN ASTRO- 
PHYSICAL OBSERVATORY (SAO) FROM OPTICAL DATA Aim BY APL/JHU FROM 
DOPPLER TR.ACKEHG DATA 





SAO 


APL/JHU 


Epoch 26 Hay 
Semimajor axis 
Eccentricity 
Inclination 
Argument of perigee 
Right ascension of 
ascending node 


hr UT 
1*303.6 st. mi. 
.027765 
51.2950 
52-71^° 

79-690° 


hr UT 

4306.30 St. mi, 
.028016 
51.2720 
53-105° 

79-952° 


Time of perigee 


19 hr 13 m?n 


19 hr 13 min 
58 sec 


Precession of perigee 


3.666 deg/day 


3-Wt aeg/day 


Precession of ascending 
node 


-is. 666 deg/day 


-4. 657 deg/day 



Predictions of (jj) The IB orbital data are nov 

precise orbits being analyzed in developing procedures for pre- 

90 days ahead dieting precise orbits as much as 90 days ahead. 

may be possible. The results to date are excellent. 

IB having diffi- (6) On 11 July, the IB satellite 

culty transmit- began having difficulty transmitting signals, 

ting signals. Strong indications are that the present undesir- 

able operation of the IB satellite is caused by 
a change due to ageing in the calibration of the 
thermal switch. When the thermal switch opened, 
the satellite was left in the "C tt Mode of opera- 
tion, thus depleting the batteries. Because of 
this behavior of the thermal switch the batteries 
could not recharge sufficiently to permit opera- 
tion of the satellite in another mode. 



TRANSIT 2A was 

successfully 

launched 

22 June i960. 



Separation of 
TRANSIT end 
pickaback satel- 
lite successful. 

Despin of satel- 
lite effected by 
magnetic despin 
device in satel- 
lite. 



3023 end Canadian 
equipment carried 
in the satellite 
operated satis- 
factorily. 



Excellent orbiti 
have been 
determined. 



b. TRANSIT £ A 

(1) The TRANSIT 2A satellite v&s suc- 
cessfully launched into orbit around the earth 22 June 
i960 by a THOR-ABLE STAR vehicle at Cape Canaveral, 
Florida. Signals were received at all TRANSIT ground 
stations at the expected time after launch- The 
doppler data and telemetered data received indicate 
that the subsystems are functioning satisfactorily. 

(2) The separation of the pickaback 
satellite, ffiREB, from TRANSIT at the tims :-f inser- 
tion -was successfully accomplished. 



(3) Because the satellite was not 
injected into the desired orbit of 500 n. mi., end 
the injection angle of the satellite may not be 
-within the specified tolerance, the magnetic rods 
in the satellite caused the spin rate to decrease 
faster than desired. This prevented the de=spin 
weights from deploying, although from, telemetry it 
vas determined that the de-spin actuation Escnan- 
ism operated properly. However, de-spin of tits satel- 
lite was effected by the magnetic rods at the end 
of July. There is a possibility that thy Ho. &) 
copper vires used for the Canadian experiment pre* 
vented the -weights from deploying. 

(h) Although the Haval Ordnance 
Test Station (EOTS) infrared scanner and the Cana- 
dian galactic noise experiments vere not part of 
the TRANSIT program, preliminary results indicate 
that these experiments vere successful end useful 
data were obtained. 

(5) Excellent orbits for the 2A 
satellite have been determined. On 10 August, the 
orbit had a perigee of 388 statute miles and an 
apogee of 665 statute miles. Its inclination to 
the equator is 66.7 degrees, and the period is 101.6 
minutes. 

(6) Fran the time of launch until the 
middle of August the command system of the satellite 
was operated almost daily from ground equipment locat- 
ed at the Applied Physics Laboratory, The Johns 
Hopkins University, to change the satellite's mode of 
operation and to svitch the telemetry system on and off. 
The satellite has not been left in the mode of opera- 
tion that Includes the telemetry system. 



TRANSIT 3A satel- 
lite will be 
similar to the 
2A, but will in- 
clude a data 
storage system. 
Launching schedul- 
ed for November 
i960. 



c. TRANSIT 3A 

The mechanical mock-up of the internal 
structure and package arrangement of the JA satellite 
have been completed. The satellite will include a 
memory system to permit the initial experiment with 
a satellite-born memory and a ground-based injection 
system. The memory system will be capable of storing 
384- bits of digital information and to read out the 
contents at a rate of 92 bits a second once every 
22 seconds. 

d. TRANSIT -OH -DISCOVERER 



TRANSIT-type 
oscillators were 
installed in 
DISCOVERS* XtV, 

launched l8 Aug- 
ust i960. 



The TRANSIT 
receiving sta- 
tions have 



fully tracking 
TRANSIT 2k and 
IB satellites. 



Although DISCOVERER XIV ■ 
fully launched, no signals from the TRANSIT equip- 
ment installed in the DISCOVERER vere-picked up. 
Because access to the vehicle for the usual prelaunch 
checkout was not permitted, it is not known -whether 
the TRANSIT equipment was properly installed. The 
fact that the TRANSIT stations could not receive 
any signals from the TRANSIT transmitter indicates 
that the equipment was not operating properly. 

2. Receiving Stations 

a. The eight TRftHSIT receiving stations 
have been tracking the TRANSIT 2A satellite since 
time of launch 22 june i960 as scheduled. The sta- 
tions also continued to track TRANSIT IB. After 
the 2A launching, tvo stations tracked the IB satel- 
lite full timej the other stations tracked it on 
an abbreviated basis. At the end of August, only 
tvo stations we.Te listening for the IS signals; all 
other stations have ceased tracking the satellite. 
All stations tried to track TRANSIT-On-DISCOVERER 
when DISCOVERER XI7 was launched l8 August i960 

but no TRANSIT sigcals were heard. It is not known 
vhether the TRANSIT equipment was operating satis- 
factorily prior to launch or whether it was properly 
installed, since access to the vehicle for the usual 
prelaunch checkout was not permitted. 

b. Seven of the stations are now equipp- 
ed to receive 5^ and $Zh nc signals frcca the satel- 
lite's "C" system, as well &b 162 and 216 mc sig- 
nals from the satellite's "B" system. Preproto- 
type refraction-correction units are now in use at 



Station 01 at the Applied Physics Laboratory of 
The Johns Hopkins University and Station 02 at 
Austin, Texas. The units work well with data from 
both the "B" and "C n systems. Other stations will 
soon he siroplied with similar units. 



NOTUS 



V. HOTUS PROJECT 
(COMMUNICATIONS SATELLITES} 
Project Objective 
1. General 



NOTUS objective 
is to establish 
a global military 
communications 
system. 



The NOTUS Project 
consists of two 
parts — COURIER 
and ADVENT. 



a. The objective of the HOTUS Project is 
to obtain at the earliest practicable date a family 
of satellite-borne communications repeaters, -which 
will provide a global military communications 
system. This system will be capable of meeting 
military requirements for long range radio communi- 
cation links of high reliability , security, and 
large capacity under conditions of natural or 
man-ma&e Interference- 

b. The NOTaS Project is a dual research 
and development program aimed at demonstrating the 
feasibility of plaeing communications satell it es 
into useful orbits and being able to communicate 
between distant points on the earth's surface by 
means of satellite repeaters for extended periods 
of time both on a delayed time and a real-time 
basis. These two parts of the 80T0S Project are 
known as (l) COURIER, a delayed repeater satellite 
project and (2) ADVENT, a real-time repeater satel- 
lite project- 



2- Belayed Repeater Coi 



lications Satelliti 



Initial phase of 
KOTUS is the 
delayed repeater 
satellite, 



Second phase of 
NOTUS is the 
instantaneous 

repeater satellite, 



The initial phase of the NOTUS Project is 
the development of an orbiting delayed repeater com- 
munications satellite (COURIER) that will receive 
and store messages from one ground station and trans- 
mit and deliver the messages to another ground 
Station at a later time and place in its orbit. 

3* Ins tantaneous Repeater Commu nications 
Satellite - ADVENT 



The second phase of the KOTUS Project is the 
development of a real-time repeater communications 
satellite, ADVENT, located in a 2lf-hour synchronous 
(hovering) equatorial orbit, that will provide instan- 
taneous point-to-point communications between any 



s Fh 



number of transmitting and receiving stations within 
the llne-of-sight beam from the satellite. Three 
such satellites equally spaced about the equator 
would provide instantaneous communications service 
between any number of surface stations wherever 
located on earth except for the pola: 



B. COURIER Projei 



1. Project Objectives 

Objective is to The basic objective of the COURIER Pro- 
develop a delayed ject is to determine the feasibility of developing 
repeater satel- a delayed repeater communications system baaed 
lite communications upon an orbiting satellite. 



COURIER Project 
ccqprises two 

launcMngs 



First COURIER 
launching un- 
successful; 
another scheduled 
October k, i960. 



COTJRIES launch 
dates delayed 



2. Project Description 

The COURIER delayed repeater communica- 
tions satellite project comprises two launchings into 
circular orbits of 65O nautical miles altitude and 
inclined 28.3 degrees to the equator. These two 
launcMngs and resultant tests are the first phase 
of the E0TU5 Project to demonstrate the feaslbilitv 
of active communications satellites to play an 
effective role as part of a world-vide military 
comminications network. 

3- progress Review - June, July, August i960 

a. General 

The launching of the COURIER 1A satel- 
lite on August 18, i960, was unsuccessful. COURIER 
IB is scheduled to be launched on October k, i960. 



b. Schedule 

The Zanzibar government situation re- 
quired the relocation of the mobile tracking station 
to Southern Rodesia during July. Also, technical 
problems were found in the EPSILOH second-stage vehicle. 
This necessitated certain vehicle configuration changes. 
These tiro factors required rescheduling the launches of 
COURIER 1A and IB from July 19 and September I to 
August 18 and October k, 1$60, respectively. 
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Booster malfunc- 
tion caused 
failure of 
COURIER 1A. 



COURIER IB being 
readied for 
launch. 



c. Satellites 

(1) The COURIER 1A. satellite was 
launched from Cape Canaveral on August 18, i960. 
The vehicle proceeded to a height of approximately 
15 miles, but a malfunction of the TEOR booster re- 
sulted in an explosion. The components of the 
booster vehicle and the satellite fell into the 
Atlantic Ocean approximately 2-1/2 minutes after 
launch. 

(2) COURIER IB satellite is under- 
going pre -launch .tests and checkout in preparation 
for the final COURIER launch attempt on October k, 
i960. 

d. Ground Stations 



Both ground sta- 
tions are being 
maintained in 
standby condition. 



COURIER Project 
transferred from 
AKPA to Army- 



Objective is to 
develop an instan- 
taneous repeater 
satellite commu- 
nications system. 



Fort Monmouth and Puerto Rico stations 

are in a standby condition until COURIER IB is 
'. launched. Ground crews are following daily checkout 
procedures, tracking and alignment to maintain the 
stations at optimum performance* In addition, con- 
tractor personnel are re-aligning, repairing and 
checking the checkout van which was damaged by hurri- 
cane vindr. et'Cape Canaveral. 

e. I 'reject M anagement 

(<k September 15, i960, the over-all 
technical and management responsibility for the 
COURIER .Project was transferred from the Advanced 
Research Projects Agency to the Department of the 
Army in accordance with Department of Defense satel- 
lite missiOEt'assignrae'nts).. 

C. ADVENT Project 

1.' Project Objective 

General 

The basic objective of the ADVENT Project 
is to demonstrate the feasibility of developing a 
real-time high channel capacity global (excluding 
the polar regions) surface-to-surface communications 
capability by means of a satellite repeater. In 
operational configuration, three such satellites 



ADVENT to be 
developed in 
two phases. 



Phase I comprises 
three ATLAS -AGENA 
*B" fixings into 
low altitude 
orbits* 



Phase II comprises 
seven ATLAS- 
CENTAUR firings 
into high alti- 
tude orbits. 



equally spaced about the equator would be instan- 
taneously available for communications between any 
number of surface stations wherever located on the 
earth, except for the polar regions above and 
below 80 degrees Horth and South latitudes. 

2. Pro ject Description 

General 

(1) The ADVENT Project is particularly 
oriented toward meeting the generalized requlreHpi^.i 
of the three military services to augment their 
present long haul point-to-point high precedence 
traffic networks. Because of its cample "ty, the 
rigid tolerances that Its several subsystems must 
meet, the extreme altitude of its orbit and the cur- 
rent non-availability of a reliable ATLAS -CENTAUR 
booster required to place its approximately 120C- 
pound payload into the 2^hour orbit, ADVENT will "je 
undertaken in two phases. 

(2) Phase I of ADVENT will involve three 
ATLAS-AGEHA "B" firings from the Atlantic Missile 
Range into orbits of relatively low altitude - 5GO0 
nautical miles - inclined ^k.2 degrees to the equator. 
These firings are scheduled for December 1961, March 
1962, and June 1962. The purpose of these launchings 
will be to test the soundness of the satellite de- 
sign configuration and the ability of the satellite 
subsystems to stabilize the satellite in attitude and 
to control the orientation of the solar cells. 
Pending the availability of satellite and ground 
station communications subsystems, these launchings 
will also be devoted to teEting power storage devices 
and preliminary microwave communications system 
designs or major components thereof in actual space 
environment. 

(3) Phase II of ADVENT will be devoted 
to completing the development of a real-time micro- 
wave communications satellite repeater and placing 
it into a 24-hour synchronous (hovering) equatorial 
orbit of 19,300 nautical miles altitude. Seven ATLAS- 
CENTAUR launchings from the Atlantic Missile Range 
will be uaed for this purpose. The system should be 
capable of providing point-to-point communications 

in full duplex operation with long-life, reliable 
components, ant i- jamming protection, and some 
29 
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Document Quality: 
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and academic contacts, ihe National Security Archive hasdeveloped this varied collection of primary 
materials. Just as the type of materials included varies, so does the quality of each document. 

The National Security Archive has made every effort to provide Chadwyck-Healey Inc. with the best 
quality, most complete copy available of each document. Chadwyck-Healey inc. has faithfully 
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and processing cannot entirely overcome. 



adaptation of crypto security techniques. It ie the 
purpose of Phase II to provide a basic technology 
for future systems and to provide logical develop- 
ment steps towards larger payload systems for future 
military requirements. 

3* Progress Review - June, July, August igoO 

a. General 

During tfee reporting period, the tech- 
nical scope of the ADVEST Project vas defined as a 
five-year research and developnsnt program estimated 
to cost $174,000,000. Ten launches are programed 
frees the Atlantic Missile Range in accordance vith 
the following schedule: 









Second 


VeMcle 


Launch Date 


Booster 


Stage 


FunaeaBy 


Kerch 


19S2 


AEUS 


AGSA "B" 


BOD 


June 


19S2 


flifjw 


AGEiA "B" 


DOB 


September 


■ 1962 


ATMS 


AGE5A "B" 


BOD 


Deceniber 


196a 


AIMS 


CE*r2AI]B 


HASA 


February 


1963 


AIMS 


C^EABR 


EASA 


March 


19S3 


asms 


CEKEABR 


BOD 


Hay 


19S3 


ATMS 


CBSBfflE 


DOD 


July 


1953 


ATLAS 


CE5TAUR 


DCD 


Septesber 


•19S3 


ZULUS 


CSfTADR 


DOD 


liovecber 


1963 


ATMS 


CS2HJB 


DOD 




b. 


FiEal-Sfcage Vehicle 





Final-Stage Vehicle (l) Contract negotiations are schedu- 

contract negotia- led to begin in late Septesiber for the final-stage 
tion scheduled. vehicle. 



Studies of various 
FSV technical 
requirements 
are continuing. 



(2) Investigations of attitude ana 
orbit control reaulremeats of the final-stage vehicle 
are continuing. An earth and sun acquisition pro- 
posal, utilizing the sun as an initial reference, 
has been defined. Temperature control requirements 
prior to injection into a circular orbit have been 
studied. 
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Contracts have 
been awarded for 
the satellite and 
ground station 
microwave communi- 
cation and track- 
ing equipnent. 



The perfoiseEC) 
specifications 
are being re- 
vised. 



c. Microwave Communications Equipment 

Contracts for the development, fabrica- 
tion, and installation of the 60-foot automatic track- 
ing antenna system for the ground station equipment, 
and for the development, fabrication, installation and 
test of the microwave communication equipment for the 
satellite end the ground stations have bean awarded. 
A contract is being negotiated for development of a 
high power, X-band KJystron tube prototype for use in 
the ground station equipment. Studies to verify 
satellite microwave cossrunication equipment continued. 

a. launching Vehicle s 

Performance specifications recossended 
for use in procurement of AEIAS and CEFESHB vehicles 
and the CE5EAUR engines are being revised to utilize 
performance figures contained in the latest HflSA 
specifications for the develcpnent of the CBOfiSB 
engine. 

i, Cossaand Eqalp- 



Contraet awarded 
for the prelimin- 
ary design of 
tracking, -fcele- 
Eetry, and cosaand 



Preliminary selec- 
tion of ADVEM? 
ground station 



ABVEKT Project 
transferred 
from AHPA to 



The Atlantic Missile Bange is develop- 
ing requirements for ground cozzssnd and tracking 
eouipssnt. A contract has been awarded for the com- 
pletion of preliminary design and specification data 
to Eeet.the satellite tracking, telesistry and ccsnand 
equipseht requirements. 

f . Ground Stations 



Surreys ha?e been conducted on both 
East and West coasts of the United SVAes to locate 
suitable sites for ADvESE ground stations. Aerial 
and ground surveys of both regions .resulted in the 
preliminary selection of Fort Dix, New Jersey and 
Camp Roberts, California. 

g. Project Management 

(On September 15, 19&>> the over-all 
technical and management responsibility for the 
ADVEHS Project was transferred from the Advanced 
Research projects Agency to the Department of the 
Army in accordance vith Department of Defense satel- 
lite mission j 
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SHEPHERD 



71. SHEPHERD PROJECT 



{TRACKING SETWC3K) 



Project Objec- 
tives - Establish- 
- ment of a space 
'surveillance sys- 
tem to detect and 
identic space 
objects. 



Two surveillance 
areas exist at 
present. 



A 500 Ktf trans- 
mitter vill fill 
the present de- 
tection gap. 



A. Project Objective 

The objective of the SHEPHERD Tracking Network 
Project is the establishment of a space vehicle sur- 
veillance system that will detect and identify space 
objects both foreign and domestic. The system Mist 
also have the capability for orbit deterainatiar snd 
prediction of future position of space objects and 
maintain a catalog of this information for users in 
the intelligence and defense fields. 

B. Pr oject Description 
1. General 

a. The initial system developed for the 
Advanced Research Projects Agency (ARPA) comprises 
sensor elements for detecting nonradiafcing objects 
in near outer space and a data collection and satel- 
lite cataloging center. The principal sensor of 
the system is the space surveillance (SPASOR) detec- 
tion fence developed by the Havy. This is located 
on an east-vest line at about 32 degrees latitude in 
the United States. This fence presently eocmrises 
two complexes, one in the east and one in the vest 
each vith coverage of 1*00 miles in altitude and 300 
miles in width. Each complex consists of a central- 
ly located transmitter station and two remote re- 
ceiver stations along the east-vest line. 

b. The gap betveen the present two 
complexes was to have been filled by a DOPLOC system, 
based on the Doppler shift observed in radio signals 
from artificial earth satellites, a different techni- 
cal approach from the SPASOR system. The DOPLOC pro- 
ject has been terminated as a result of a determina- 
tion that it would not meet the immediate objectives 
of the program as early as the SPASUR system. 

c. A centrally located 500 KW transmitter 
has been authorized that will fill the detection gap 
between the present two complexes and provide space 
surveillance coverage over an area 1,500 miles In 

32 



altitude end 2,000 miles In width. This will assure 
a high probability of detection of any satellite 
within that area on Its first pass over the United. 
States . 



2. Other Sensor Data 

Sensor data are Sensor data relating to space objects are 

provided by provided from other sources, such as the Hatioral 

i other Aeronautics and Space Administration (RASA) tracking 

stations, the Army, Navy, and Air Force missile rangeo 
and radar sites, such as the Ballistic Missile Early 
Warning System (BMESS) and research and development 
centers - 



national £ 



: Surveillance Control Center 



Control Center 
processes data, 
ccsnnutes orbits, 



Development of 
improved track- 
ing antennas. 



Assignment of 
responsibility 
is under study. 



Information from the SPASOR system end all 
other sources is transmitted to the A±r Force develop- 
ed Interim Rational Space Surveillance Control Center 
(SPACSIHACK) located at Bedford, Massachusetts. This 
center collates the data received, computes space 
vehicle orbits, catalogs the space vehicles and 
issues orbital position predictions. This develop- 
ment has resulted in the recosaendation for eofflpletioti 
of a permanent National Space Surveillance Control 
Center. 

k. Development of Improved Tract J ±ag Aategg as 

A Department of Defense contribution to 
electronic subsystems development has resulted in 
the construction of two ki)-foab tracki n g antennas. 
These are in the final stages of construction with 
delivery scheduled for this fall. 

5. O perational and Manageme nt Res ponsib i li t y 

A study is being made by the Department of 
Defense as to the appropriate assignment of opera- 
tional and management responsibil i ty to the military 
services for (1) the ARPA developed satellite detec- 
tion fence (SPASUR) and (2) the national Space Sur- 
veillance Control Center (SPACETRACK) . 
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C* Progress Review - June, July^ A-ugugfc_19^0 

1. SPASUR 

She contract for the 500-kv central trans- 
mitter is under negotiation. Proposals for associated. 
transmitter antenna are being evaluated. Work con- 
tinued, oa toe autoaatic digital data processing and 
alert system for all receiving stations. All wart will 
be coaipleted by spring I96I. 

2. SPACEERACK 



Advanced Research A "Conceptual Design Plan for the Rational 

on SPACE2RACK Space Surveillance Control Center' 1 has been completed 

ccEEpleted. end is under evaluation. This plan cosipletes the 

advanced research effort for SPACEERACK. 

3- frO-foot Antennas 

As a result of changes in the Department of 
Defense and HflSA programs, the IfO-foot tracking 
antennas under developaent by AREA ¥5X5 considered 
to be of greater use for intelligence purposes than 
for the United States space progrsa. In June, the 
tvo antennas vere transferred for use by the intel- 
ligence caEHunity. 



feO-foot antennas 
transferred for 
other use. 



JCS study assign- 
neat of SPASDR 
and. SFACKERACK. 



k> O perations and HanageEent 



FUNDS 



VII. STAIUS OF FUND3 BY PROJECTS 

(In Millions of Dollars) 

31 August i960 



,• DISCOVERER 2/ 

(R&D Satellites) 



Funding FT I960 Amounts Programmed 
ana Prior Years H 1961 



*• 221.7 



MIDAS }J 

(Early Warning 
Satellites) 

EtAHSH .' 
(Navigation 
Satellites) 

KOTOS (COBHHH/ADVEST) 
(Cossrunications 
Satellites) 



119.6 



$ 225.2 $ 205.I 



l/ Excludes $97.0 Billion programed during EC 1958 and prior years for 
_ WS 11TL program. DISCOVERER, SAKOS, and MIDAS projects are outgrowths 
of KS UTl- 



